HQ

Routine questionnaires 166
The questionnaires listed in this section are those that are routinely given to all 167 patients attending the THTSC for tinnitus or hyperacusis therapy. 168
THI 170
The THI has 25 items, and response choices are "no" (0 points), "sometimes" (2 points) and 171 "yes" (4 points). The overall score ranges from 0 to 100. Scores from 0-16 indicate no 172 handicap, scores from 18-36 indicate mild handicap, scores from 38-56 indicate moderate 173 handicap, and scores from 58-100 indicate severe handicap (Newman et al, 1996) . 174
HQ 176
The HQ comprises 14 items and the response choices are "no" (0 points), "yes, a little" (1 177 points), "yes, quite a lot" (2 points), and "yes, a lot" (3 points). The overall score ranges from 178 0 to 42. Scores above 26 indicate strong auditory hypersensitivity (Meeus et al, 2010) . 179
ISI 181
The ISI comprises seven items that assess the severity of sleep difficulties and their effect on 182 the patient's life. Each item is rated on a scale from 0 to 4 and the total score ranges from 0 to abnormal, and scores from 11-21 are classified as abnormal (Zigmond & Snaith, 1983) .8
VAS 195
VAS scores are ratings on a scale from 0 to 10. The VAS score for loudness of tinnitus was 196 assessed by asking the patient to rate the loudness of tinnitus during their waking hours over 197 the last month (It was explained that 0 corresponds to no tinnitus being heard and 10 is the 198 loudest sound that they can imagine). The VAS score for annoyance induced by the tinnitus 199 was assessed by asking the patient to rate their subjective perception of annoyance on average 200 during the last month (It was explained that 0 corresponds to no annoyance and 10 is the most 201 annoying thing that can possibly happen). The VAS score for the impact of tinnitus on their 202 life was assessed by asking the patient to rate the effect of tinnitus on their life during the last 203 month (It was explained that 0 corresponds to no effect and 10 is an extreme effect). 204
205
Additional questionnaires examining psychological factors 206
The questionnaires listed in this section are not used in the routine assessment of patients 207 attending the THTSC for tinnitus or hyperacusis therapy, but were used here to assess 208 psychological factors that might be associated with tinnitus or hyperacusis. 209
210
GAD-7 211
This is a 7-item questionnaire for assessment of anxiety symptoms (Spitzer et al, 2006) . 212
Patients are asked how often during the last 2 weeks they had been bothered by each 213 symptom. Response options are not at all (0), several days (1), more than half the days (2), 214 and nearly every day (3). The total score ranges from 0 to 21. Cronbach's alpha for the GAD-215 7 is 0.92 and its test-retest reliability (intraclass correlation) is r= 0.83 (Spitzer et al, 2006) . A 216 score of 10 or above is suggested as indicating anxiety disorder (Spitzer et al, 2006) . 217
However, the recommended cut-off score for general anxiety in the UK mental health system 218 is a score of 8 or above (IAPT, 2011b) . This is referred to as meeting "caseness". are summed to obtain a total score between 0 and 54. Cronbach's alpha for this questionnaireis between 0.74 and 0.96 (Alberts et al, 2013) . Test-retest reliability was found to be good (r 227 = 0.87) (Olatunji et al, 2011) . A score of 27 or above indicates the likely presence of health 228 anxiety (Alberts et al, 2013 ). However, a less conservative score of 18 or above was 229 suggested by Rode et al (2006) . The score that is used in mental health services in the UK to 230 indicate caseness is 18 or above (IAPT, 2011b). 231 232
MINI-SPIN 233
The Mini-SPIN (Connor et al, 2001 ) is the short version of the SPIN (Connor et al, 2000) 234 questionnaire, which is designed to assess social anxiety disorder. Cronbach's alpha for the 235 SPIN is 0.94 and its test-retest reliability is r= 0.89 (Connor et al, 2000) . instructed to circle the number that best describes how much that experience has distressed or 249 bothered them during the past month. This questionnaire has 6 subscales: Checking, 250
Washing, Obsessing, Mental Neutralizing, Ordering, and Hoarding (Foa et al, 2002) . 251
Cronbach's alpha for the total score is 0.81 and test-retest reliability is 0.82, both of which 252 are good (Foa et al, 2002) . The recommended cut-off for caseness for OCD in the UK mental 253 health system is scores of 40 or above on the full version of the OCI (IAPT, 2011b). Scores 254 of 21 or above indicate the likely presence of OCD for the OCI-R (Foa et al, 2002) . 255
PDSS-SR 257
This is a 7-item questionnaire for assessment of panic disorder. Each item has 5 possible 258 answers weighted from 0 to 4 (0= none, higher ratings reflecting more severe symptoms). 259
Patients are instructed to choose the answer that best reflects how they have felt over the pastweek. For this questionnaire, a panic attack is defined as a sudden rush of fear or discomfort 261 accompanied by at least four of the following panic symptoms: rapid or pounding heartbeat, 262 chest pain or discomfort, chills or hot flushes, sweating, nausea, fear of losing control or 263 going crazy, trembling or shaking, dizziness or faintness, breathlessness, feelings of unreality, 264 fear of dying, feeling of choking, numbness or tingling. The total score is between 0 and 28. 265
Cronbach's alpha for this questionnaire is 0.92 and it has good test-retest reliability (r = 0.81) 266 (Houck et al, 2002) . Yamamoto et al (2004) suggested that total scores up to 10 correspond to 267 mild, 11-15 to moderate, and 16 or above to severe panic disorder. 
Data analysis 308
The data were anonymised prior to statistical analysis. Descriptive statistics (means, SDs, and 309 95% confidence intervals, CI) for the characteristics of the patients and scores for the self-310 report questionnaires and the feedback form for each questionnaire, were calculated. Group 311 differences between responders and non-responders were assessed using t-tests. The p value 312 required for statistical significance was set at p<0.05. Multinomial logistic regression was 313 used to assess whether higher scores on the THI and HQ were associated with abnormal 314 scores on the psychological questionnaires. These analyses yielded a relative risk ratio (RRR) 315 of an abnormal score on each questionnaire based on scores for the THI and HQ. Some of 316 those who responded did not complete all of the questionnaires. The analyses were restricted 317 to responders with complete data on all variables required for a particular analysis. The 318 number of patients included in each analysis (n) is reported. The STATA programme (version 319 13) was used for statistical analyses. 320
321
Results
322
Characteristics of the responders 323
A total of 150/402 of patients completed the additional questionnaires assessing 324 psychological factors, a response rate of 37%. All of these patients were referred via theirGPs. However, 85% of the responders had also been seen by an ENT specialist who made a 326 recommendation to their GP for a referral to the THTSC for tinnitus or hyperacusis 327 rehabilitation. 328
As shown in Table 2 , there were no significant differences between the responders 329 and non-responders in age, PTA of the better and worse ear, ULLs of the worse ear (the ear 330 with smaller ULL values between 0.25 and 8 kHz), and, with one exception, scores for the 331 questionnaires. The exception was that the mean VAS for tinnitus loudness was slightly 332 higher (worse) for responders than for non-responders (p=0.04). 333 334 Table 2 here 335
336
Based on the PTA of the worse ear (n=139 for the responders with available 337 audiograms), 1.5% had profound hearing loss, 3.6% had severe hearing loss, 17% had 338 moderate hearing loss, and 40% had mild hearing loss; the remainder had no hearing loss. hyperacusis, all questionnaires were recommended by 69% or more of respondents. The 365 highest ratings for both personal relevance and recommended use were given to the GAD-7, 366 PHQ-9, and PSWQ-A questionnaires, for which over 79% of the patients recommended their 367 use. 368 369 Table 3 here 370
371
Prevalence of psychological disorders and relationship to severity of tinnitus and 372
hyperacusis handicap 373 Table 4 shows the means and SDs of the total scores on the questionnaires concerned with 374 psychological problems. Sixty five percent of the patients met the caseness criteria for at least 375 one psychological test. Over 10% of patients with mild tinnitus handicap had abnormal scores 376 for the GAD-7, SHAI, Mini-SPIN, OCI-R, PDSS-SR, and PSWQ-A (Table 5 ). Over 20% of 377 patients with moderate tinnitus handicap and over 30% of patient with hyperacusis handicap 378 (score =>26 on HQ) had abnormal scores for the GAD-7, SHAI, Mini-SPIN, OCI-R, PDSS-379 SR, PSWQ-A, and PHQ-9 (Table 5) . 380
The outcomes of the multinomial logistic regression model are shown in Table 5 . The 381 RRR values in relation to tinnitus handicap are expressed relative to the values for patients 382 with no tinnitus handicap except for two questionnaires that were not completed by any 383 patients with no tinnitus handicap, namely the PDSS-SR and the PHQ-9. For these two 384 questionnaires, RRR values in relation to tinnitus handicap are expressed relative to the 385 values for patients with mild tinnitus handicap. There were significant relationships between 386 tinnitus handicap category and responses on the GAD-7, SHAI and PHQ-9, which assess 387 generalised anxiety, health anxiety and depression. The RRR of abnormal scores on the 388 GAD-7 increased by factors of 12.7 (95% CI: 1.5-107) and 18 (95% CI: 2.2-151) for patients 389 with moderate and severe tinnitus handicap, respectively, relative to those with no tinnitus 390 handicap. The RRR of abnormal scores on the PHQ-9 increased by a factor of 4.3 (95% CI: 391 1.1-16.9) for patients with severe tinnitus handicap relative to those with mild handicap. The 
Study limitations 404
In this study we assessed the viewpoint of patients who were referred for tinnitus or 405 hyperacusis rehabilitation to an Audiology outpatient clinic in the UK regarding a wide range 406 of psychological self-report questionnaires. Specifically, the patients were asked to rate the 407 relevance of each questionnaire to themselves and to rate how strongly they would 408 recommend the general use of each questionnaire in the evaluation of patients with tinnitus 409 and/or hyperacusis. Although the self-report questionnaires under examination were validated 410 instruments, the PFQ that was used in order to assess them was specifically designed for local 411 service evaluation at the RSCH and no data with regard to its psychometric properties are 412 available (e.g., test-retest reliability). Therefore, the results obtained using the PFQ need to be 413 interpreted with caution. 414
The response rate was 37%, which is not as high as the average response rate of 55% 415 for surveys conducted by primary health care services in the NHS (Grol et al, 1999) . This 416 indicates a risk of selection bias (Pannucci & Wilkins, 2010) . The outcomes of this study may 417 not be representative of the whole sample of tinnitus and hyperacusis patients seen at the 418 THTSC. Nevertheless, there was no significant difference between responders and non-419 responders in any of the measures obtained during their standard evaluation for tinnitus and 420 hyperacusis, except for a difference in the VAS scores for tinnitus loudness (6.5 for 421 responders and 6.0 for non-responders). Therefore, it seems unlikely that selection bias had a 422 strong influence on the outcomes. 423
In this study, 85% of the responders had been seen by an ENT specialist and 100% 424 had been seen by their GP prior to being referred to the THTSC. Our results may not be 425 representative of patients who self-refer for treatment for tinnitus and hyperacusis. Although,tinnitus sufferers. The authors themselves concluded that "diagnostic criteria need to be 494 adjusted for Internet use". 495
Our data show that over 20% of patients with moderate tinnitus handicap (THI scores 496 36/100) and over 30% of patient with hyperacusis (HQ scores 26) had abnormal scores for 497 the GAD-7, SHAI, Mini-SPIN, OCI-R, PDSS-SR, PSWQ-A, and PHQ-9. Therefore, 498 application of these questionnaires may be useful in the assessment of such patients, as they 499 might need a referral to mental health services. However, due to the time constraints in 500 audiology clinics, audiologists may have to limit the number of questionnaires uses. The 501 outcome of our risk ratio analysis maybe used to select appropriate questionnaires based on 502 the patient's initial THI or HQ scores. Patients with THI scores  36 are at higher risk of 503 abnormal scores on the GAD-7, SHAI, or PHQ-9. Hence, application of these questionnaires 504 is recommended for such patients. Patients with HQ scores  26 are at higher risk of 505 abnormal scores on the SHAI, Mini-SPIN, PDSS-SR, PHQ-9, and PSWQ-A. The value of 506 the PDSS-SR remains in some doubt. 507
It should be emphasised that application of these questionnaires is not a replacement 508 for psychological/psychiatric evaluation; instead these questionnaires could be used to 509 identify tinnitus and hyperacusis patients who need to be referred for 510 psychological/psychiatric evaluations and possible treatment. Many patients who give 511 abnormal scores on these questionnaires will, on further evaluation, not be considered as 512 having a mental health problem that needs treating, but some will go on to receive treatment. 513
More research is needed to determine the proportion of patients referred from 514 tinnitus/hyperacusis clinics for psychological/psychiatric evaluation who go on to receive 515 treatment for mental health problems. Some patients may be reluctant to see a psychologist or 516 psychiatrist, believing that their problems are to do with the auditory system rather than being 517 psychological in nature. However, the likelihood of such patient reluctance appears to be low, 518 as 70% or more of the patients in our sample thought that the GAD-7, PSWQ-A, SHAI, and 519 PHQ-9 were relevant to them personally, and 70% or more thought that these questionnaires 520 were appropriate for general use in evaluating patients seeking help for tinnitus and/or 521 hyperacusis. 522
523
Conclusions 524
Sixty five percent of patients met the caseness criteria for at least one of the psychological 525 questionnaires. At least 20% of patients with THI scores  36 and 30% of patients with HQscores 26 had abnormal scores for the GAD-7, SHAI, Mini-SPIN, OCI-R, PDSS-SR, 527 PSWQ-A, and PHQ-9. Based on responses to the PFQ, all questionnaires except the PDSS-528 SR were relevant to the patients and were recommended by them for assessment of patients 529 with tinnitus and/or hyperacusis. 
